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INPAGT PRESSURE AND TEMPERATURE FROIILES iIN A
NON- ISOTHERMAL JET DISCEARGING INTO A IUCT

R. D. Danielecn and A. Klvnick

Earlier work with air Jets diecharging into ducts showed the
existence of velocity profiles, near the duct walls, which ssemed
ab=srmal, The obpesrved velocity gradients cculd not be explained by
the usuui descriptions of normal doundary layer dbuild-up., The adnor-
mality occurred for iscthermal systeme (4) as well am for hot-air jets
dischsrging imtc cold air (3). Alexander and co-workers (1) suggest
that ths explanation might be that of "choking," that 13, some of the
air dcwpstream from the jet was reversing its direction of flow, return-
ing along the duct wells to the jet and becoming entrained again., This
would mean that the amount of secondary air being sucked from the room
into the open inlet end of the duct wad less than the entrairment
“rgquirementz. Although no actual backflow was observed, the forward
flow was much slower near the wall thun was sxpacisad, so the observed
results were described as being caused by incipienti choking.

The ducts used for the prior work hed sudden entrances for the
secondary ailr, 7T was Jglt 4hat perhape choking could be reduced by
using a tapered entrance section, The purpose of the new siudy was to
deterzines the effect ol such an improved satrance section on the
velocity profiles in the duct.

The new work is described in detail in a Master's thesie by
Danielson (2). Hot air at about 200°F, discharged at spproximately

600 f£t./sec. through an A.5.M.E. long-radius nozzle (both 0.750 and



=

0.898 inch diemeters were used) into » 3,8 inch I.D, duct, Ths duct
wea 10 ft, long and was open at bdoth ends to rosm air at about g0°F,
The suotien end of the dust was fitted to an A.S,M,E, elliptical
gection flow noszle with a maximum 1.D. of about 12 inches, Tempera-
ture and rressure surveys were made £¢ numerous locations in the
duct, Except for the clange in duct entry, the equipment end procedure
were the same as those used for the earlier work of Yhite and of Usuze,

The new results showed that the adnormal velocity profiles
were n» longer present., Apparently choking in a duct cas be eliminated
by the use of & smooth transition entry section on the duct, =Iigorouely
speaking, “hie does not necessarily mesn that the prior explanation of
choking hes been proved,

The temperatu;e profiles obtained during the-eariler studies
(with the sudden eniry section) did not give much support to the chok-

A T

ing (or reversed flow) hypotnesis, lear the jet, the temperacure change
;10ng a radius fs11 rapidly snd smoothly from the temperaiure of the jet
to thst of the ambient air which wae being entrained. There was nothing
ebout the temperature distribution to suggest ihet any air from dewnstream
was returning to the nozzle or thrt it wus even on the verge of returning,
The new tempersture profiles ¢b%tc2ined Uy Denizlson agree closely with
the earlier measurements,

Ia conclusion, if a suddsn ertrance section ig used for the
secondsary £ir, the eir flow near the duct wall at locetions close to
the nozzle will be much slewer than expscted from simple flow theories,
If e convergent eniry is ueed, the air flow pattern sppears normal, For

some unknown raason tne temperature profile is not affected by the entry

shapc,
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